Multiple biochemical deficits in both gray and white matter of Alzheimer brains.
A biochemical investigation of 21 brains from patients with dementia of Alzheimer type (AD/SDAT) and 22 brains from controls was made. In the normal brains 5-hydroxytryptamine (5-HT), noradrenaline (NA) and dopamine (DA) were reduced with age while their metabolites were not reduced. In the brains from the Alzheimer patients the examination of gray matter (caudate nucleus and hippocampus) showed a significant reduced activity of choline-acetyl transferase (CAT) and a reduction of acetylcholinesterase (AChE) that bordered significance in the hippocampus. In the brains from the Alzheimer patients a disturbance was found in the 5-HT system in the form of reduced levels of 5-HT and 5-hydroxyindolacetic acid (5-HIAA). The catecholamine systems were also disturbed but to a less extent. In the 5-HT and DA systems the active amines as well as the metabolites were reduced in the brains from patients with AD/SDAT indicating not only a possible neuronal loss but also an incapacity of the remaining neurons to compensate for the loss by an increased turnover. The lipid content was slightly reduced in gray matter of the demented brains. In white matter there was a more severe reduction of the lipids and in this tissue also the cerebrosides and sulfatides were reduced. It is concluded that in brains from patients with AD/SDAT there are multiple biochemical deficits in gray as well as in white matter. The changes in white matter may be of pathogenetic importance in subgroups of AD/SDAT.